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(54) MONOCLONAL ANTIBODY SPECIFIC TO HUMAN EPIDERMAL GROWTH FACTOR 
RECEPTOR AND THERAPEUTIC AGENT USING THE SAME 

(57)Abstract: 

PURPOSE: To improve treatment of cancer diseases by culturing a specific hybridoma cell line in a 
culture medium. 

CONSTITUTION: A mouse spleen immunized with a cell expressing a human epithelial cell growth 
factor(EGF) receptor is taken out to afford a spleen cell. The cell is fused with a mouse myeloma 
cell in the presence of a fusion promoter to provide a hybridoma. Then, the hybridoma is cloned and 
transplanted into mouse abdominal cavity to afford ascites fluid or serum which was subjected to 
tumorigenesis. Then, the serum is purified to produce the objective monoclonal antibody preventing 
growth of human tumor cell grown by expression of human EGF receptor and mitogenic stimulation 
by human EGF, binding to the extracellular domain of the human EOF receptor to form an antigen- 
antibody complex and preventing growth of human oral epidermoid carcinoma cells or human 
mammary epithelial cells. As necessary, the antibody is combined with antineoplastic agents such as 
cisplatin to prpduce the objective antitumor agent. 
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6. K Y EGF f*L7*-*§&$l-rZ> t&KZK h EGFK 

7. Bt0Cf*:3& & mnffil^ t h^CFi/Hr/^-OIMOK 
/ >f ^ *C U -cetm - fttt^tt ^fr*£2:K:«t9*b 
□ W»»fc€K i^B )*fflfi hfljf -h&Ml(184) 

AT CC H H 9 7 6 4 (C J: OTSSkSnfC 1 0 8"C$>^) 

±Bl«liSOiflS^|ll( mitogtnic stimulation) 
nmWto*Tv7k%±BLmfltt*E*i'±'7*- {EGF 

jffljBS/fr&H^ ( )aW**09iag^T*££T&*a 
( Carpmt ir, « t af., Epidermal Growth 
Fact or t Annual R§vi»w Bi o c k *m . ,V o I . 48, 

193-216(1979))* £ G f v-fe 7" * — 

1,1 8 6$JOT S b ft OT^O. 2 1 <®<0 

"£tiX\**2> 0 { U l l ricK , • t a I . t Bun,an Epidtrmal 
Growth Factor cDNA S » qutne a and Ab»rrant 
Exprssaion of tk* Amplified Gtn§ in A- 



4 31 Epidermoid Carcinoma Cells ,Nat ure t 
^ol. 3 0 9 ( 4 1 8 -4 2 5 ( 1 9 8 6 )) 0 E G F \s 

iI^gl/^S3 3 3^P> 4 6 ^ffi^iz-bT - 

( Lax , e t al^ * ,Lo cal i tat i on of a Myjor 
Receptor - Binding Domain for Epidermal 
Growth Factor by Affinity labelling, 
Moi .and C, u Bjqi J 0 i . 8 , 1831—1834 

{i9BS)) 0 EGF(oy/^ * ^(om&kx&mmft 

ifti^Jci ( pi eio tropic r § spons e § ) § jgc L,„ 

D N A ftm A JffiflS *f ffi K&Tf < 0 
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Epidermal - Growth - Factor Receptor 
Status a$ Predictor of Early Recurrence 
and Death From Breast Can c § r , Lane * t , 
Vol. 1 , 1398-14G0(l987)) o ^cofc 

\s~<*<oegf j/^/^-^ft z>mmm-****t * h^. 

iE?1^^K^5( Uma» v»tvaJ epidermoid 
carcinoma) (^4 3 1 ) O ^ o - > fa&^fctel&tfL U 

EGFis*--?* -OIBa^^^iCffi5.««4r^£ 
tt^ftfco ( 5anton, #_f aj_.. Effects of 
Epidermal Growth Factor Receptor 
Concentration on Tumorigenici ty of A431 
Cells in Nude Mice, Cancer ReS_. ,V o 1 .46 , 
4701-4700(1986) ) a CHt, E G F is 
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-^tl^Ci^5tlt^?) 0 (A«al,«j at 
Epidermal Growth Factor Receptor in 
Buman Bladder Cancer : Comparison of 
Invasive and Superficial Tumors , Lancet, 
^0(.l,3 6 6 -3 6 7 (l 9 8 5 J) o M&MmtJSGF 

( Sains bur y ,ej^ al^. . Epidermal Growth 
Factor Receptors and 0* trogen Receptors 
in Buman Breast C anc e r , Lane e t ,V o I . 1 , 
364-366(1985); Presence of Epidermal 
Growth Factor Receptor as an Indicator 
of Poor Prognosis in Patients with Breast 
Cancer , J X I in .Path . ,V o I .38,1225 — 1228; 

eg f is^r*- m&<ommm<o^^Ts:^ z*\.>k& 

{transforming growth factor) (T G F ) £ 

E G FfrE G F -~<Dftf£<D&j&Km&Lt£m&* 

* -»= -r * - k j ? a - + * c t 

lit ±±*oVV&&m&&Ts:LfcC £%-^<OfAs-7fr 
i^tt^^o Masui, et a I ,k% EgG 2 a 2ktf IgG 1 >f 
V -f<T>fc - EGF \s — *z S # n — i- As&LfcVC £ 

*#!«t*<C -tot\ famWl^ 9 xKBLT&mZfttzA 4 3 1 
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Cells in A thymic Mi e * by Ant i - Epidermal 
Growth Factor Receptor Monoc I onal 
Antibodies t Concer Res., Vol . 44 , 1 0 0 2- 
1 007 ( 1 9 8 4¥) \ Mechanism of Antitumor 
Activity in Mict for Anti-Epidermal 
Growth Factor Receptor Monoclonal 
Antibodiei With Different lsotype*. 
Cancer Res . t ?ol . 4 6 , 5592-5598 
( 1 9 8 6 ) ) a Rodeck f et a± k*Mas%i <0 IqGZ 
a 4 J * A TV) ^<0t &fs: Z> S ? » - i~ »VLrt1c&M 
ZfrKAA 3 lffl$&<OEGFv-±7*-Km&L+ •* * * 

Kmm&teztitiA 4 3 im&<omm<o&i!*5z&:itcm± 

LtZo C Rodeck* e± a±., Tumor Growth 

BMBattfkft+KX OftWJW**^*^ ^431 mAk% 

&tWm&t£*toX^tti^Zbi*+ ^4 3 lflBBO^G/' 

fc^43 iBBlC«JI»Stt*«Lfc*^^p-^>^«# 
JPHttlC * — K ^ * J* fC&H&tt 5 JxrtL* B fflflB$> £ <• 

T3=W#yBc*r£tt*£ 8 4iRBB^ A 

4 3 1 jfflfiaJ: 9 ^ X Q E G F KlQTZfc&VC&<<*XiK.&(ft 
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Modu I a t i on by a Monoclonal Antibody to 
the Epidermal Growth Factor Receptor * 
Immunol ogical ly Mediated and Effector 
Ce I I -Independent EffeCts, Cancer Ret. , 
Vol . AT . 3 6 9 2- 3 6 9 6 (l 9 8 7 ))o 

oral epidermoid car c inoma ) ( K B ) £>$^t* 
t: Hlf JiffjlfflBS ( human mammary epithelial) 

( 1 8 4 1 JV4 2fctf 1 84^U4 - T #-^r*t 

T 1 8 4 J b\* 5 ) On fitro gfctt in 9ivo -VO 

JCBWl 8 4*ffli!Stt^Mfci{C^ 4 3 1 flflflS £*ijfcr£t? 

(iPillington, et al JXell Biol . t Vol .9 4, 207 
-2 1 2 ( 1 9 8 2 ) ) 0 

l«B4r«L'CL<5*«ffl»J^ *»B»( c»«oio«ic) 

<omm*i&W't zfemmm** mmwmwMm (cytostatic) 

J:%»B»#KiWfi3&»J«JL*ct^BjhU^^^WTf. 
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Cgnctr Research., V o l .4 6 , 5592 — 5598 
( 1 9 8 6 )), 
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tt* 1 9 8 8^7^25 a K American Tfpt C%it*re 
Coiiictton, 1 2 3 0 Parhlavn Dr i v e . Ro c k vill *, 

MD 20 8 52 K&$t°£tLtZo C^ffffirt^^^^ r&& 

m<r>m&(Dz>c>tzik-T < < t i> 5 #mau<v -a^x 
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tim&VEGF ( • )&U<^y ? a-tAsffLftl 0 8(B) 

8 a*** - k * ^o^^rcff jH^n/^i: anisic 

4f»8RW*ctt»U/c!fe6 HftOJWOifitt : x 2 5 0fg o 6) 

<oK*y »*-yz<t&*&i?itizmftoffl&®m& 
&2 4e$fyjL-C&U c 3-~4 BOlBWi'Srii^tsactLitt 
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mi 2 0§MIi 8 Ba*c*08MRrt»c, i*?o*y^ 

a-t^l08(l), l*9<ODN PK*$-?Z>*S ? 
n -^^tflfr ( O ) . 0. 6 ? a— ^A^ftl 08 

<DF(ab)' t , 7?/> >- h ( ▲ K fca^tt^aa' 7 7^ 
/ y h ( ♦ ) fc^L-C&SSixfco Itffif*ffl§&*££ 
tJLfcftl Bit 2*9<V*S ? + 0 8T1{SJ 

StT* 1 G 8 m/l& co^LMft^^r^-r^O^^^o 7E5 

(o^tr *\xmm<ow&<o&M 1 b a, b @a^^7 b 

arc^ofHftftrco. Sap^y ^p-^ttfrl 0 8 
mm&<D&m&2 o^f^iut 10, ©hrf^k:, 19^ 

Ramat-Gan, Israil fc&^&JjlStUCo 
♦CEWJ^o P5S(#). ^y^a-^yuet^C A), 

£0 -4) 1 8 4 A 1 4*fflJ& 0 B) MDA - 4 6 8 iTOo 
1 8 4 1 4i»3^2 4 - Cx^U'- h O i> J. 
A-iCAtt^nC 5,0 0 Qmst^*) , £ G J" P?:ft 
tCo MDA - 4 6 8 flHAatt 3 2£<D 2 4 - £ jc^^w-- KO 
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v x^An^nc 5,0 o omyp^^y. 1 

m i 3«tt, ttm&&&<DM}fo<Ogift<Om.- E G F 
7V-ft#( aEGPR JOlf^ttO^^o 184 
A 1 AUffflJBC ,4&tf5 )&VMDA - 4 6 8 *fflJ& ( C& 

Z> ^ t*3 3C<Q 2 4 - ^x^l/- h<D9 x.*K:Atl*>tL 

( 5,o o offl/**AO. tt*<:DPA.2»lStFK:tj*$-ttX*f 

*>*L*I 0 184^1^4 O^W^i&tX 1 n?/*ttDE G F * 

^wut^rco 4 8^ftfl^w^^5!^u 4 0^tc«a 

***Lfco 9 6/jif(#), 4 2/^(OX JMMtt 
fc'ff*(A) % 2 2 5 /?CH»X 10 8/^(0), 

«aMr*fc3*fctfe>*irs*;fco 6 o /to» J; 0*6^3 
p^-Ott4r J F^(±5I> >T^Ufc 0 ^ 2 2 5 

1 0 8 /*<?(OX #HmtotcIgG(£i) 0 B) 
IgM: 9 6 V*(OK 4 2 /flfAf ) % |MIIM9«C ^ 

II 6gltt# 0^ - 4 6 8 3P--OMaflt 
a E G F R<D%)%:*7fT *><0-C&%* JlttftXJMVfll (?) 
rc£«L/cJ: 5 fCDc^^T* 2 0 nM<Da E GF R*tl 

y*) iyG : 2 2 5 IgG(*) % I 0 8 IgG{&) % 
rx/pC(A), ^G/^JMUO )o ^) IgM: 9 6 IgM 
(A), 4 2 i*Af(#)/ ^^Kjrxi ff Af(A) % 
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- # jh^^u- h<o»> ^A^otfi^cAtt^tt^: c 5,o o om 

/i>^*)* 1 8 4^ l#4lfflifc(^&tffl 

tm#*lW A * tfo K E G F * ^ * tt^Jgjfcrp T 4 B$|tfitt» 

Wffl(±5/)jmto 9 6/*Af<*X 4 2 
i^(0) % »&mQftJgXi&h 2 2 5 iflf^C«X 
108ij£?(D), ^#^/X^(A) 0 

a E G F R-& tzte 2 0 nAf *#*fi9tt«;fr0^ffi T E G F 

mi 7®^* - 4 e 8fflj&rcig#-r* r itB /j 

EGFK&ft?aEGFK(DW&ik:7r;-ri>(D~C&Z>o 2 4 

- h^O^H^KjC con/Uint) /} ^ - 
4 6 8jRBfi*T3!>*<bUfc£Gi ? ( InM) 
ftttME G F (OmBL^Xt < L^ib2.5W4tt^ 

Lfc 0 2 *fc**3C>©SlJ*^JgW^<DZ:^ 
<D$j£©¥^( ±5/>}*^L/Co ^ 2 2 5 iirC(A), 

I 0 8 ifG(O), #«*fiflfcJfG(*0. IGf 

B) IgM i ^ 6 4 2 7tfif(A). ttttAnft/ff* 

£CW(0) 0 

II « fl 1. 

£ai6/c -*$**CB 7 1 fflUfc 4 Kit* C £ 7 1 MM& 



EGF - R cDNA(OP)ffl-£tLtct>*tc*><Oi! > (D ( E GF - 

^-0P*Pj&7 , £>£ o ( XtnftnA, «j al ., J .Biol . 
Chim. r foi. 2 6 0 , 1 2 4 9 0 (I 9 8 6 )) 0 £<D 

xo. egf - Rtommnv >-vc>ti'Tz>m.ftKftm 

^l7^^mo HS, ^13 2 0§<D3[el& 

egf v-t-r* -^ssiaux^^t-nBna* 9 6 di^i/ 

( DM E 2 0mM £ t V i * , 0. 2 56 £ 5 A ) Tflfcift U 

cpm/1 00^ ) fSt^^^^K^ia^ 6 0 v^r* 
h Lfc 0 P B S ( ij :xflK£jft»S«U ptf 7.5 )T3 

tz a fcfr<r>EGF u"fe/^-^iut:t^m( t h 

EGF - R DMA m&W-C Y?>*7 3~? Y ZfrlzA 

^owr^^^co^^iEL, £ h vc e g f - 
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^^o-^^ascifc^s/i ) m&mt^xp eg 

4 0 0 0 (Mtrck )&fflV,N £oU #f&tJ ? ^tfit#wO 
Eur .J .Jmmun. f J . 6 , 511 — 519(1976) )«, 

y(B AT )®K&te(DiX.te9lttetf*V>'7->>-TV-± 
\) v (B A ) ig^J&ite ( G.£u£ t tn ( ii aj[ .,Cttfrmt 
Topict in Microbiology and Immunology, 
^1. 8 1 , 2 7 -3 6 ( 1 9 7 8 )) T4ftf^L„ 9 6 * 

»S /7-*~>±tck* st P -cmm^tlizEGF - 

•r+l^^^M^t/nf ^f^^ -^77°- 
D*£#£-£rtla <Xt(CCtt*Z®2 0 mM H* V 4S, pB 
f<y^-H:77o-^^-^3 0 4>HQ£fi7*-"4 7'J 

i/A T ( 2 0 miW Hi<pe* t l50mM HaCt, 

0.1% 7>t*onX-lGO, 1 O^Ha-Aj T 3IU 

3- 



*L-C, NmitmmWLd 1 * Triton X - 
100 4 1 5 0»Af MaC£ % 2 0 mM H»p*a % 1.5mM 

EGTA, l.SmM MgCe t , 1 0 * ^ 9 -fe a - ~fu 
PMS F }T?*^jWI&©#**MfbU 

M n P ATPmi&i 5 mM hhC^&VZ PiCi/**P ATP 
KPt*<$1jB N T G ) t&K-i y h Lfco &rcm 

a*165C»ffl««**J0a^L. 7.5 * SDS - # y 9 a- 

J3. ti h gLjg jigtiana ci84 aaaa ) h ^L^jp^a 

- 4 6 8 MM 

1 8 4 v< 1 N 4 AO 1 184^1^4 - Tnh ILjEfJiSUffl 
^lA/arUa 5 tamp f 4 r » £awr mc « Btrk*l$it 
Laboratory .Btrk* I ty.C A . Yt± 0 fc&ZtlTZo 
I & 4 A IN 4MM\%* 0.6iV/^), 

S^JfeW ( 0. 5 * ) , tKo3^/y(0,5V^)» 

4 y-y=.i) ^ ( 5 ) BlXJ EGF ( 1 

Ofcl MEM { Bio fluids t Roekri I l*,MD)ELlf 

5 £ CO t cp 3 7 CT^fSSfr/Cp 4 6 81^12. 
1 8 AAlN A - TfflifctmC&ft&tfm&q'TtemZfr 
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mt^nxtzE g Fif^^^to^mm^^mtiftc^^'x.m 
m&*mm~rz>&. *<oM&(omm* 96>ioe>42 

n m fl 

Amtriean T yp $ T i s a * § CnlturB Coiitction 

^At/tTA-trx®^- 5# CO, ; 95 

C, 9 6 iQMBtXf 10 8 lgG2a^<i 7 9 K — * -fe A' 7 *f 

1 0 8 /g62a'M^y K — -^HtA>9 -f G u-fe 

7*-Sr&3iLT:^*cjy 7 1 iMS"?^ L-C£ 
tfcS-tfv ^B-feA-7< ^tlHjD^T^^^U^o 

9 6 IgM 7 9 K-^-feA-7-f 1 0 8 

n 26 n in 

1 0 8 IgGZa^A ~? 9 K- ^»|«a*£E»Lfc»'ByO|ja 
Tk^S: 4 C T 1 0 #fH3 tpptndorf csntrifug* 

t2< 0 tfiJSZinb-Cp^ 7. 5 T2 4«Ffb1^-C*^tCtX4 5 



•&fz 0 fcffltfc 1 5 #P H 1 1 0,0 0 0 ? V L X&iO, 5 0 
£ V/V (DffimT^*:-? pB 7.5, 4CT2l§]^ 

l^bfCa ^KO. 1 4 h 1J -^fiflfifc. p& 8.0tpO-fe7 
To-^Ci/PT-fy^ ( Pharmacia) ©77^r 

Oa^h/7 7-f-K:j:ot:iiiiu o. i *s i^aitt 

CT1 5#ff33 0 0 0 RPMTt I 0%o 8p$gd centrifitgt 

ti4 5* ( v / v )^ititK:L^y^p-t^ 

*et«$-**io 1 0,0 0 0 * X 1 5 #IW«,L/L-C|ft 

*>, pB 7.5 % 4tt5 0jt V/V tOMT^^-DAf 

X 9^$r£77/>V h?ri77o-^C - 1 0 0<DY*s 

fc£>, F{ab)i ( 2^/n/: ) £ 3 7CT1 B$ffiJ 2 0 h 
V^fiftf^ pB 1 0 mM*?-*j*.\s4 h -AsT 

«»*»c s as - p ag mim&m ) ycx-=>x^z> 

& y 5 yT fe{ Hunt » r and Gr * tnwo od , Pr *para- 
tion of 131 lodint Labelled B%man Growth 
Bormond of High Specific Activity, Mature, 
Vol. 196,465-6,(1962) ) K X^Xfj^ 
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T2[el5t^Ufco fclcttJR*e*¥U SOmifhy^ji^ 

8. 0.5 A/ /V a C^ Kfcf L (C^tflr L fc 0 5 0«Af 

h pB 7.8. 0.5# AaC^ «p"C¥»<fc Lfc-fe 7 T 

^ "J^S - 3 0 o 0 *&mLXY isiFMK X^>X£<D <}<o 

n m iv 

^ o -^.n^ft; i o 8 ( 5*0/«* ) « 0. 1 M&mi~ 
Y V 9 *>mmflLpt* 3.9<0^?R%r 3 7 CT7^reT4 
'^7*^>' {fPor thington Biochemical Corpora- 
tion, Nev /•r8«i0##T#HtL/c o 2 M V \) ^ jB 

/Co i&^3x 1 0* cpm/fi? IgG O jfc®ttO tOA»f» 

p-^fitttl 0 8 iitU^Ut^y ^ v-i-S'tiiWl 0 8 
Oi^(a6)4 &ZfF{ab) 77/^ HX3C^|C*ft£Stt 
5&rWU"C^m(^2lja^ )o 

^ n m v 

tttf C Falcon. $ y u- ) KXtlti a 
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£ J3*fBJ& (24!? jc^yu' — h t£0 l o 5 fa/ $ ; 



B 0 c t in Die k *nt on,Moun tains i §w,Ca,U S A) 



1X1 0 4 cpm/M) ^TKM v**-^- h L/Co 



5. JiWOIiajltftH^i^^^o-^A^gL^&O 5 ^^^ 



1 0 8tO#;fa 



i: BlffiSaC 4 X 1 0 fl ■)'Sr*-K^^^(5-6a*) 108T7.B±1.1, * / ^ p - + IB 0 1 ( 3^ h 



p-A-ftfr) TO. 8 ±0. 1 T3b 9. BRIBE Wa^W**t-^ 



^Ufc^F 1 "/ ^o-^-A-fitffi 0 8*SHfcft£>*^ ^ p -j-jytfiW 1 0 8 T 7.5 + 0.4, -&y^p-^ 

ttlffiJSWlCflEMLrt: ( 5 x 1 0* ep»:3xl 0* cpm/ ^7^0 1 T1.8 ±0.21?$)^ o 



2 4 - *>ivu7"u- h cp<Oet[tt54xm^K)Ar Dy* - 4 6 8 



0.1 56 £sx, somAf <£<D*n;ffc**:tt^^ 



C 1 " / 1 E G F { S .A. 80 — 1 60 pC\/ p.? , 1 C N 
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